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The ability of isolated rat liver endothelial and Kupffer cells to activate benzol{@)pyrene (BP), trans-
7,8-dihydroxy-7,8-dihydrobenzo(a)pyrene (DDBP), frans-1,2-dihydroxy-1,2-dihydrochrysene (DDCH), and
aflatoxin B, (AFB,) to mutagenic metabolites was assessed by means of a cell-mediated bacterial muta-
genicity assay and compared with the ability of parenchymal cells to activate these compounds. Endothelial
and Kupffer cells from untreated rats were able to activate AFB, and DDBP; DDBP was activated even
in the ahsence of an NADPH-generating system. Pretreating the animals with Aroclor 1254 strongly
enhanced the mutagenicity of the dihydrodiol, whereas the mutagenicity of AFB, showed a slight increase.
BP and DDCH were only activated by endothelial and Kupffer cells isolated from Aroclor 1254-pretreated
rats. Parenchymal cells from untreated animals activated all four carcinogens tested; Aroelor 1254 en-
hanced the parenchymal cell-mediated mutagenicity of BP and DDCH but did not affect that of DDBP
and clearly reduced that of AFB,. The reduced mutagenicity of AFB, correlates with the decrease in the
amount of 2a-hydroxytestosterone formed when testosterone was incubated with parenchymal cell mi-
crosomes from Aroclor 1254-pretreated ratz (compared with microsomes from untreated animals): the
formation of 2a-hydroxytestosterone is specifically catalyzed by cytochrome P-450/, a hemoprotein thought
to be involved in the activation of AFB,. These results show that not only rat liver parenchymal cells, but

also endothelial and Kupffer cells, activate several carcinogens to mutagenic metabolites,

Introduction

In the mammalian liver, parenchymal cells account
for more than 90% of the mass and 65% of the total
number of eells. The nonparenchymal cells of the liver
are primarily endothelial and Kupffer cells, which oe-
cupy the sinusoidal lining of the intact liver. All three
of these cell types are heterogeneous in the way they
respond to insult from xenobiotics. The basis of the
heterogeneous responses to hepatoltoxins is poorly
understood, but several factors, including the distri-
bution of the xenobiotics within the liver, differences in
the DNA repair mechanisms among the cell populations,
and differences in the ability to activate and detoxify
these compounds, might be involved. It is the cell's
ability to activate and detoxify hepatotoxins that we
wish to address in the present study.

Recent studies have shown that in the sinusoidal lin-
ing cells oxidative enzyme activities (aminopyrine N-
demethylase and ethexyresorufin O-deethylase) are
low, while postoxidative enzyme activities (glutathione
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S-transferase and epoxide hydrolase) are relatively high
(1,2). The aim of this study was to analyze the capacity
of sinusoidal lining cells, with their low cytochrome P-
450-dependent enzyme activities, to activate several
carcinogenic compounds to mutagenic metabolites and
compare this capacity with that of parenchymal cells.
The activating potential of the isolated liver cell sub-
populations was estimated by means of a cell-mediated
mutagenicity assay (2). To characterize the eytochrome
P-450 profile of rat liver parenchymal cells, as well as
nonparenchymal cells, from untreated and Aroclor 1254-
pretreated rats, the oxidative metabolism of testoster-
on¢ with microsomes from parenchymal, endothelial,
and Kupffer cells was investigated. It has been shown
recently that various forms of rat liver microsomal cy-
tochrome P-450 catalyze the hydroxylation of testos-
terone with a high degree of regio- and stereoselectivity
(4,5).

Materials and Methods

Male Sprague-Dawley rats (200-240 g body weight)
were used. Aroclor 1254 in corn oil was administered
as a single IP dose (00 mg/kg body weight) b days
before killing. Control rats received appropriate vol-
umes of eorn oil (2.5 mL/kg body weight).






